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Three studies show that product packaging shape serves as a cue that 7 communicates healthiness of food products. Inspired by embodiment 8 accounts, we show that packaging that simulates a slim body shape acts 9 as a symbolic cue for product healthiness (e.g., low in calories), as 10 opposed to packaging that simulates a wide body shape. Furthermore, we 11
show that the effect of slim package shape on consumer behaviour is goal 12 dependent. Whereas simulation of a slim (vs. wide) body shape increases 13 choice likelihood and product attitude when consumers have a health-14 relevant shopping goal, packaging shape does not affect these outcomes 15 when consumers have a hedonic shopping goal. In Study 3, we adopt a 16 realistic shopping paradigm using a shelf with authentic products, and 17 find that a slim (as opposed to wide) package shape increases on-shelf 18 product recognition and increases product attitude for healthy products. 19 We discuss results and implications regarding product positioning and 20 the packaging design process. 
these foods are related to the goal of healthier eating, and not if they are related to unrelated 11 goals (e.g., hedonic goals). 12 
13

Overview of Studies 14
Study 1 serves as a pre-test, in which we explore how different variations of 15 packaging shape (i.e., width-to-height ratio and hourglass shape) alter perception of a 16 product's healthiness. In study 2, we test our first two hypotheses, showing that consumers 17 have different healthiness associations with a brand when it's packaging simulates a slim 18 opposed to a wide body shape (H1). In addition, we show that packaging shape affects 19 evaluative outcomes (i.e., product attitude and choice) only when the shopping goal is 20 relevant for the shape cue. That is, we demonstrate that slim package shape increases 21 product evaluations when consumers adopt a healthiness goal, but does not affect 22 evaluations when consumers have a hedonic goal (H2). In Study 3, we enhance the practical 23 relevance of our research and replicate results from Study 2 with a larger, authentic product 24 set in a realistic shopping environment. In addition, Study 3 demonstrates that a slim 25 M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT 9 package shape increases on-shelf product recognition for products advertised as healthy 1
(H3)
. 2 3
STUDY 1: PRE-TEST 4 5
Participants 6
Thirty-seven student participants (66% female, Mean Age = 22.66) were recruited 7 via the Faculty of Social Sciences, and filled in the questionnaire. Participants received a 8 financial compensation or a partial course-fulfilment for their participation afterwards. 9
10
Design 11
Study 1 is a pre-test, designed to examine the extent to which different types of 12 packaging shape affects perceptions of the concept healthiness 1 . Furthermore, in view of the 13 associations between product healthiness and tastiness that have been found in the past (e.g., 14
Liem et al., 2012; Raghunathan, Naylor, & Hoyer, 2006), we tested the possibility that 15 packaging shape also affected expected tastiness. In order to test this, we adopted a 1-factor 16 repeated measures design with shape (slim, medium, wide) as within subjects factor, and 17 product category (drink yoghurt, salad dressing) and shape cue (width-to-height ratio, 18 hourglass) as within subject replicator factors. 19 
20
Stimuli and Procedure 21
Participants were presented with bottles for drink yoghurt and salad dressing that 22 were designed Using Adobe Photoshop CS6 (Figure 1 ). Width-to-height ratio was 23 M A N U S C R I P T
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10 manipulated by increasing a typical bottle (medium condition) with 10% in width and 1 decreasing it with 15% in height (wide condition), or the other way around (slim condition). 2
In the hourglass conditions, shape was manipulated by altering the ratio between the width 3 of the bottom and the width of the middle of the bottle to .7 (slim), .8 (medium), or .9 (wide 4 condition). To indicate that all bottles contained the same amount of product, we placed a 5 clear volume indication on the right bottom of the bottles (350 ml). 6
We instructed participants "We would like to know to what extent you associate 7 certain product properties with different kinds of product packages. The focus is on your 8 intuitive, primary response and not on you rational thoughts". For both product categories, 9 participants were presented with the range of product bottles (slim, medium and wide) in the 10 middle of the screen, and indicated on two items that assessed on seven-point scales (a) 11 whether they felt that the packaging communicated a low amount of fat per millilitre (1) to a 12 high amount of fat per millilitre product (7), and (b) whether the product had little flavour 13
(1) to much flavour (7). For each shape variant, participants answered the questions on a 14 different page. The sequence of the bottles (e.g., slim, medium wide), as well as the 15 sequence of product categories (drink yogurt, salad dressing) was randomly presented. 
19
Results
20
As indicated by Repeated Measures ANOVA, we consistently found effects of the 21 width-to-height and hourglass manipulations on the expected amount of fat in the product. 22
The width-to-height manipulation had a positive linear effect on expected amount of fat for 23 16. Thus, the medium packaging was associated with 3 a higher amount of fat than the slim packaging, and the wide packaging was associated with 4 a higher amount of fat than the medium, and the slim packaging. 5
We found a similar result for the hourglass manipulation, which had a linear effect 6 on expected amount of fat for both the drink yogurt packaging (M slim = 3.24, SD = 1.07; Interestingly, for both the shape manipulations, none of the contrasts was significant 11 for the expected taste intensity (see Table 1 In Study 2, we investigate the extent to which packaging shape affects healthiness 21 perception (H1), and whether these perceptions affect product attitude and product choice 22 We adopted a 2 X 2 mixed design with goal (health-relevant, health-irrelevant) as 7 between subjects factor, package shape (slim, wide) as within subject factor, and product 8 category (drink yoghurt, salad dressing) as between subject replicator factor 3 . 9
Stimuli and Procedure 10
The participants were presented with two brands of drink yoghurt or salad dressing 11 that were designed Using Adobe Photoshop CS6. As in Study 1, width-to-height ratio was 12 manipulated by increasing a typical bottle (medium condition) with 10% in width and 13 decreasing it with 15% in height (wide condition), or the other way around (slim condition). 
subjects. 20
2 As 80% of the sample consisted of female participants, we conducted analyses to test for a possible interaction of gender with our independent variables on healthiness perception, brand choice and product attributes. Since no interactions were found, the effect of gender is not reported further on. Additional data are available upon request. 3 As expected, there were no interaction effects between the replicator factor product type (salad dressing vs. drinkyogurt), and the goal and shape manipulations. Thus, the effects applied to both product categories, and therefore are not further reported. Additional data are available upon request.
Goal was manipulated by inducing either a health-relevant goal or a health-irrelevant 1 (hedonic) goal for consumption. As a goal manipulation, participants in the health-relevant 2 goal condition read a scenario that appealed to the functional characteristics of consumption 3 (cf., Chernev, 2004 Participants were randomly presented with the two brands from one of the product 17 categories, where one brand was always a slim version and the other brand the wide version. 18
Subsequently they indicated their product choice on a 6-pt scale ranging from -2.5 to 2.5 (-19 2.5 = almost certainly product X; -1.5 = probably product X; -0.5 = inclination to product X; 20
The brand with a slim vs. wide packaging was randomly assigned to brand X or brand Y. Healthiness perception. To test the hypothesis that a slim package shape increased 9 healthiness perception, we conducted a Mixed Model ANOVA with goal (health-relevant, 10 health-irrelevant) as between subject factor and shape (slim, wide) as within subject factor. 11
In line with our predictions, we found a strong effect of shape on expected healthiness. A 12 product was expected to be healthier when it was packed in a slim bottle (M = 4.80, SE = calories, and there were also no interaction effects between goal and package shape on these 22
Product choice. An ANOVA with goal (health-relevant, health-irrelevant) and 1 product type (yogurt, salad dressing) as between subject factors showed that, regardless of 2 brand name, goal affected the likelihood that the slim bottle was chosen, F (1, 192) = 26.19, 3 p <.0001, η 2 = .12. As expected, there were no differences between the product types, p = 4 .151, η 2 = .01. When the goal was health-relevant, the likelihood that the slim product was 5 chosen was higher (M = 1.20, SE = .16) than when the goal was health-irrelevant (M = .05, 6 SE = .16). 7
To investigate whether choice was affected in the relevant goal and irrelevant goal 8 conditions separately, two t-tests were conducted for each goal condition. When the goal 9 was irrelevant, shape did not affect product choice, p = .70. When the goal was relevant 10 however, shape did affect product choice, p < .001. Thus, in line with our expectations, 11 width-to-height ratio affected choice when consumers had a health-relevant goal, and not 12 when they had an irrelevant, hedonic goal (Figure 2) . In Study 3, we increased the practical relevance by using larger choice sets in a 10 virtual environment that closely represents a real-life shopping environment. Furthermore, 11
we increased external validity by using population samples that are representative of 12 consumers in general. Besides replicating results from Study 2 (H1 and H2), we measured 13 whether on-shelf product recognition increased for slim packs when consumers had a 14 health-relevant goal (H3). We adopted a 2 X 2 between subjects design with goal (health-relevant, health-2 irrelevant) and package shape (slim, wide) as between subjects factors, and brand (brand A
realistic point of sale interface, using product shelves. 10
In the first part of the task, participants received the goal manipulation by being 11 presented with a product slogan that appealed to either healthiness or hedonic related The search task started immediately after participants clicked on a start button in the 20 lower middle of the screen. Participants were presented with the product shelf containing 26 21 genuine, foreign brands of drink yogurt, including the target brand (Figure 3 ). We chose for 22 foreign brands to rule out the possibility that participants were already familiar with the 23 products, which could affect their evaluations of the target product. The shape of the target 24 product on the shelf was manipulated between subjects by altering the width-to-height ratio 25 M A N U S C R I P T
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18 of the bottles, while keeping the corresponding volume constant. A high width-to-height 1 ratio represented a slim body shape, while a low width-to-height ratio represented a wide 2 body shape. Participants selected the product for purchase by clicking on it, which revealed 3 a 'buy' button where participants clicked on to purchase the product. After participants 4 purchased the product, they were directed to the second part of the experiment, where they 5 answered several questions. Healthiness perception was measured using the items (based on 
Results 17
On-shelf recognition of the target brand. We were interested whether package shape 18 would be an intuitive cue that helps consumers to select healthy products. Therefore, we 19 investigated whether consumers use width-to-height ratio as a metaphoric cue to identify 20 healthy products. We measured this as on-shelf product recognition: the time it takes 21 participants to identify the target brand by clicking on it. Note that lower values of this 22 variable indicate higher on-shelf recognition. To correctly measure on-shelf recognition, we 23 only included participants from our sample that correctly selected the target product in their 24 first attempt, resulting in a sample of 144 participants. Furthermore, we removed four 25 M A N U S C R I P T took participants to identify the healthy target product, and thus increased the on-shelf 9 recognition, p = .001. When the goal was to buy the health-irrelevant product, shape did not 10 affect on-shelf recognition, p = .43. 11
A C C E P T E D ACCEPTED MANUSCRIPT
Healthiness perception. Explicit healthiness perception was measured using the 12 variables estimated healthiness and estimated number of calories. A between subjects 13 ANOVA did not indicate an effect of package shape on explicit healthiness perception, p = 14 .58 or expected caloric value, p = .61. Furthermore, there was no effect of goal, and no 15 interaction effect between goal and shape on expected caloric value. 16
Interestingly, participants did not explicitly report that they found products in slim 17 packages healthier, while a behavioural measurement (i.e., on-shelf recognition) indicated 18 that package shape was, perhaps unconsciously, used as a cue to identify healthy products. 19
To investigate whether there is a relation between the explicit perception and the 20 behavioural measurement on-shelf recognition, we tested whether participants' explicit 21 healthiness judgments moderated the extent to which they used package shape as a cue to 22 identify the healthy product. A simple slopes (spotlight) analysis (Spiller, Fitzsimons, 23
Lynch Jr, & McClelland, 2013) showed that participants were faster to identify the healthy 24 brand when its package was slim opposed to wide, even when participants self-reported 25 M A N U S C R I P T
20 healthiness perception was low (See Appendix A). However, the effect of package shape of 1 healthy products on on-shelf recognition was relatively stronger for participants who 2 afterwards indicated that the product looked healthy. These findings suggest that, although 3 participants may not be explicitly aware of the association between package shape and 4 healthiness, they do use shape as a cue to identify healthy products. 5 6 7
[Insert Table 2 
GENERAL DISCUSSION 20
The results of three studies support the notion that packages that simulate body 21 shape act as a symbolic cue for healthiness (H1). Our results strongly suggest that slimmer 22 packages result in increased healthiness perception because consumers associate those 23 packages more with healthy human body shapes. When choosing between two products, 24 participants chose more often for a brand with slim package, and showed a more positive 25 M A N U S C R I P T
A C C E P T E D ACCEPTED MANUSCRIPT
21 attitude towards these products. This was only the case, however, when the shape cue was 1 goal relevant (i.e., when the goal was to buy a healthy product, and not a tasty product; H2). 2 Furthermore, when a brand was first framed as healthy, participants were afterwards faster 3 to identify this brand on the shelf when its package was slim, compared to when it was 4 wide. When the slogan appealed to the hedonic qualities of the product however, package 5 shape did not affect on-shelf recognition -the cue was not relevant here (H3). The same 6 effect applied to the attitude that consumers had towards the advertised product. 7
These effects also hold when consumers do not make a direct comparison between 8 products with different shapes, but evaluate a single (slim vs. wide) product, as shown in 9
Study 3, although it should be noted that package shape did not have an effect on explicit 10 measures of healthiness (this aspect of our findings will be addressed further in our 11
limitations section). 12
This is the first study that investigates how package shape can be used to promote 13 healthy products by increasing healthiness perceptions. As such, this study has important 14 implications for food brands, NGOs and policy makers who seek to nudge consumers 15 toward choosing more healthy options. Our findings show that choosing a packaging shape 16 that implicitly communicates a product's health benefits (i.e., a "slim" package for a product 17 with less fat) helps convey these benefits to consumers. 18
Second, in line with research on goal dependent automaticity (Bargh, 1989) we show 19 that these effects are dependent on the goal of the consumer in a retail context. While 20 simulations of body shape are effective package cues when health related qualities of a 21 product are evaluated, these cues are uninformative when hedonic qualities of a product are 22 assessed. Our results show that simulating a healthy body shape is only a relevant cue for 23 product evaluation when consumers have a health-relevant shopping goal. Moreover, we 24 found that slim package shapes also affect behavioural outcomes such as evaluations and 25
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22 on-shelf recognition of products when consumers have a health-relevant goal, but not when 1 they have a hedonic goal. The goal-dependency of our effect has important implications for 2 their practical application: although we demonstrate that implicit health cues in packaging 3 design may enhance product attitude and help consumers to find healthy products on the 4 shelf, we only find these effects for consumers who have an active goal to eat more healthy. 5
This means that our findings are most helpful in influencing consumers who are looking to 6 improve their health by eating healthier. Implicit packaging cues seem less appropriate for 7 nudging consumers to a healthier lifestyle. Our findings therefore suggest that these cues 8 should be used in addition to other, more general campaigns that inform consumers about 9 the benefits of a healthy lifestyle and persuade them to choose foods that are healthier. 10
Implicit packaging cues can then help consumers to act according to these changed views, 11
and realize their health goals. Interestingly, while package shape affected on-shelf recognition and product 5 attitudes, it did not affect self-reported, explicit healthiness perception in Study 3. In other 6 words, package shape affected on-shelf recognition and product evaluation for consumers 7 who are looking for healthy products, but this was not reflected in increased explicit, 8 conscious perceptions of healthiness. Slim packaging increases product recognition on the 9 shelf and increases product attitude only when consumers have a healthiness goal, however 10 consumers may not consciously attribute healthiness to the packaging when healthiness is 11 measured explicitly. This possibility was supported by a post-hoc analysis, in which we 12 found that a slim packaging shape affected on-shelf product recognition and product attitude 13 when a product was framed as healthy, regardless of explicit healthiness perception. Ittersum, 2003). In the present study, we controlled for volume by clearly indicating product 5 volume in Millilitre. Therefore, it is unlikely that differences in perceived volume are 6 responsible for the effects on product evaluation in this study. 7
In the present study, we investigated the effects of slim packaging design on 8 consumers' healthiness perceptions and behaviour in a virtual environment with realistic 9 product shelves, using actual brands and products. Since our goal was to focus on the effects 10 of package shape, we used actual brands without additional product information and claims 11 on their packs. Product claims and product information however, are important and often 12 used package cues -especially for healthy and functional foods. Therefore, future research 13 should extent our research by investigating how implicit product cues (i.e., shape) and 14 explicit product cues (i.e., claims, nutrient information) interact to create product 15 expectations and evaluations. This would be also relevant in the light of possible misuse of 16 package shape to increase the false perception that a product is healthy, while it actually 17 contains much sugar or fat. Perhaps, the effect of package shape on healthiness perception is 18 moderated by the nature of other, explicit cues on the package (i.e., health vs. taste related 19 claims). It could, for example, be the case that a slim package shape enhances the effect of 20 explicit health-or nutrition claims, while a wide package shape decreases the effect of such 21
claims (see Miyazaki, Grewal and Goodstein (2005) for an example on the effect of multiple 22 (in)incongruent product cues on product evaluation). Addressing such questions is 23 important, as packaging shape may moderate the extent to which explicit cues are effective. 24 M A N U S C R I P T
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Another limitation of our studies concerns the behavioural measurements. Although 1 product preference and on-shelf recognition of products were measured, we measured no 2 actual product purchase. Therefore, future research should examine how packaging shape 3 affects actual purchase behaviour, or even product consumption (i.e., the amount of 4 consumed product) under healthiness and hedonic consumer goals. It could be that case, for 5 instance, that consumers drink less of a product when it is packed in a wider (versus 6 slimmer) bottle, when those consumers have healthiness goal. 7
Also, only two product categories -drink yogurt and salad dressing -were used as 8 stimuli in these studies. In general, these types of products are available in low-calorie 9 variants as well as high calorie variants. Hence, these product types may be more 10 ambivalent regarding existing healthiness associations, which may increase the role of 11 packaging as a cue for healthiness. Therefore, a next step would therefore be to examine 12 how packaging shape affects healthiness perception for products that are generally 13 perceived as high or low in calories. 14 Our results show how unobtrusive shape cues can affect product perception, choice 15 and evaluation, as well as recognition of healthy products on the shelf. Hence, these results 16 stress the importance of cue relevance, which may have been recognized in psychology, but 17 does not seem to be as salient in the package design process. Whereas some package cues 18 may have detrimental effects on product purchase for some consumer segments (e.g., a 19 wider product container for consumers who prefer low-fat products), this may not be the 20 case of other consumer segments. Therefore, where prior research on packaging cues has 21 often focused on how packaging cues affect quality perception as a general evaluative 22 measure (i.e., regardless of consumer goals), the increased interest in healthy and functional 23 products may ask for a shift towards a tailored approach in the package design process for 24 healthy products in particular. Table 2 . Effects of the goal X shape interaction on on-shelf product recognition, for values of explicit healthiness perception at the 10th, 25th, 50th, 75th, and 90th percentiles. Explicit healthiness perception was measured on an 8-pt scale. 
